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Abstract of W09839352 

Oligo- or polynucleotide analogues each having 
one or two structures represented by general 
formula (I) wherein B represents pyrimidine or 
purine nucleic acid base or analogue thereof. 
They can provide antisense molecules of 
oligonucleotide analogues that are less likely to 
undergo enzymatic hydrolysis in vivo, have a 
high capability of binding to sense chains, and 
can be easily synthesized. 
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(57) Abstract 

Oligo- or polynucleotide analogues each 
having one or two structures represented by 
general formula (I) wherein B represents 
pyrimidine or purine nucleic acid base or 
analogue thereof. They can provide antisense 
molecules of oligonucleotide analogues that are 
less likely to undergo enzymatic hydrolysis in 
vivo , have a high capability of binding to 
sense chains, and can be easily synthesized. 
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znt>v>^tfrh>, *wmwy*y mmftzm^tzxvizt u*?-k 

( 1 ) 2 ' . 3 ' -0 - •> ? d 's* y y x y- 4 ' -( P - h yxju*-ji>** y 

*1-)\>) V «J ^>(2)©&fi£ 
g^mMT> XttHfcHb^lfc 1 ( 956 mg, 2.70 mmol ) 0*6*e«;.y>»* 
( 13.5 ml ) KSfi-Cp -F^x>x^-;I/^d'J K (771 mg. 4.05 mmol)£ 
ftlaU 60'tJ"r5^WJ«»Lfco 

tt*-CllsliJfe»»* &7k MgS0 4 KTfcftLfco »»*«EEB*U ^^>T? 
3EI*»U »€>*iteaiiJc»(*:*->';*yyu*5A^o-7 h^77<f - (CHC1 3 : 
HeOH = 15:1) C «fc D^SJ^ ^>-fef>-'\*1*- r/KTRttSSU Sfet»*tL 
Tffc&tt 2 (808 mg, 1. 59 mmol. 59%) £^fc 0 

<t&yi2: mp 104-106 °C (O-tf y-<\*V ». IR i> (KBr): 33 

26. 2929. 2850. 1628. 1577. 1544. 1437. 1311. 1244 cm" 1 . 1 H-NMR (d 6 -acet 
one): 5 1.45-1.67 (10H. in). 2.45 (3H. s). 3.71 (2H. ABq, J = 12 Hz). 4. 
20 (2H. ABq, J = 11 Hz). 4.92 (1H, d, J' = 6 Hz), 5.05. 5.06 (1H. dd, J 

= 4. 6 Hz). 5.60 (1H. d. J = 7 Hz), 5.75 (1H. d, J = 4 Hz). 7.48 (2H. 
d. J = 8 Hz). 7.77 (1H. d, J = 8 Hz). 7.81 (2H. d. J = 8 Hz). 10.10 
(1H. s, ). ,3 C-NMR (de-acetone): 6 21.5. 24.1. 24.5. 25.5. 34.8. 36.9. 
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63.5. 69.7. 82.5. 84.7. 87.8. 92.9. 102.9. 115.4. 128.8. 130.8. 133.9. 1 
42.7, 145.9, 151.3. 163.5. Mass(EI): m/z 4810T- H 2 0). 

Anal. Calcd for C 23 H 28 N 2 0 9 S-l/3 H 2 0: C, 53.69; H. 5.61: N. 5.44; S. 6. 
22. Found : C, 53. 99 ; H, 5. 48 : N, 5. 42 : S. 6. 10. 
5 (2) 4'-(p-^x>x;M*-;M-*S'.>t^I/)£ 0 ^>(3)©&/i£ 

it&%}2 (107 mg, 0.21 mmol)£TFA-H 2 0 (98:2, 1 ml) 4»Sfi-C10 9t 
mftbtzo Rlfi:»«**£EB*Ux EtOH*jDAT30*i»l/fce '<# btlizmfo 
8f*£->'j iiffri) 1 ? A? h ^57^ -(CHCl 3 :MeOH = 10:l)IC«k OfSS! L> 
tt&#l3(85.0 mg, 0.20 urnol. 94X)£*ffc 0 
10 fc£*3: rap 119-120 °C. 18 v (KBr) : 3227. 3060. 2932. 2837. 

1709. 1508. 1464. 1252. 978. 835. 763. 556cm-'. 1 H-NMR (d 8 -acetone) : 6 
2. 31 (3H. s). 2. 84 (3H, s), 3. 71 (2H, s). 4. 13, 4. 20 (2H, ABq, J - 11 
Hz), 4. 28. 4. 31 (1H, dd. J' = 9. 6 Hz). 4. 36 (1H. d. J' = 6 Hz). 5. 54 (1 
H. d. J' = 8 Hz). 5. 75 (1H, d. J = 7 Hz). 7. 32 (2H. d. J = 8 Hz). 7. 67 
15 (2H. d, J = 8 Hz). 7.70 (1H. d, J' = 8 Hz). 10.14 (1H. s). 13 C-NMR (de- 
acetone): 6 21.5. 63.7. 70.8. 72.7. 74.6, 86.8, 88.8. 103.1. 128. 8. 130. 
7. 133.9, 141.7. 145. 8. 151.8. 163.9. Mass (EI): m/z 256 (IT- OTs) . 
(3) 2*. 3 , -0-^y^■;T ^ >-4 , -(p-h/^>x;u*-;M-*->^?-;U) 
*> ') (4) 

20 S*»«T* (400 mg. 0.93 mmol) K^vXTA/xfc K (2.4 ml. 

excess^ *gl"fc3£$9 (670 mg, 5.0 mmol)£Jox.M&KT 5^UWbtz c R££ 

^DVh^5 7^-(CHCl 3 :MeOH = 40 : 1) fc«fct)IMBU 4"t&423 4 (380 mg. 
25 0.74 mmol. 80S)£i#fc o 

4"fc&«4: Sfeta*. mp 99-102 °C (CH t Cl,->\-*U- ». [a]o 23 -26.7 ° 
(c = 1.0. CHC1 3 ). 18 v (KBr): 3059. 1691, 1460, 1362. 1269. 1218. 1177 
cm' 1 . 1 H-NMR (CDC1 3 ) 5: 2.41 (3H, s). 3.25 (1H, br). 3.79 (2H. m). 4.19 
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(2H, s), 5.09 (1H, d. J = 7 Hz), 5.28 (1H. dd, J = 3. 7 Hz). 5.60 (1H. 
d , J = 4 Hz). 5. 73 (1H. d . J = 8 Hz). 5. 94 (1H. s). 7. 24 (1H. d. J = 8 H 
z). 7. 38 (2H. d. J = 9 Hz). 7. 42 (5H. br). 7. 69 (2H. d, J = 9 Hz). 9. 11 
(1H, br). 13 C-NMR ( CDC1 3 ): S 21.6. 63.5. 68.3. 77.2. 82.8. 84.2. 87.7. 
5 94.9. 102.6. 107.5. 126.5, 127.9, 128.5. 129.7. 132.2. 135.0. 143. 0. 14 
5.0. 150.4, 163.5. 

Anal. Calcd for C 2 4H24N 2 0 9 S-l/3 H 2 0: C. 55.17; H, 4.76; N. 5.36; S. 6. 
14. Found: C. 55.19;H. 4.66; N, 5.29; S. 5.98. 
(4) 3* -0-*>itAt-4'-(v-h**yx/u*-jb3t*i/*f'/V) 
10 ?y (5) 

mmmmr, <t&®4 aso mg. 0.29 modot-i? h VivmwL (3 idi: 

i/T Jfrmt*? h U CA (92 mg. 1. 5 mmoD^MUiZ XlMX.tz 0 *r©'(£x 

mmtT?> (o. 16 mi, 1.5 Moi)£*&TT?ttTi/MK"ci5 mmmnvtzo 

7^-(CHCl 3 : MeOH = 25:l)IC«k OfSSSlU it&®l5 (112 mg. 0.22 uol. 75X) 

^«B5: mp 195-197°C (AcOEt-'x+lr ». [a]o 23 -14. 6° 

(c = 1.0. CHC13). IR v (KBr): 3033. 2885. 2820. 1726. 1470. 1361. 1274, 
20 1175. 1119 cm" 1 . 1 H-NMR (CDC1 3 ) 6 : 2.40 (3H. s), 3.59-3.77 (3H. ■). 4. 
10.4.24 (2H, AB. J = 11 Hz). 4.32 (1H. d. J = 6 Hz). 4.56 (2H. ■). 4.69 
(1H. d. J = 11 Hz). 5.52 (1H. d .J = 6 Hz). 5.67 (1H. d . J = 8 Hz). 7.24 
-7. 29 (7H. m). 7. 48 (1H. d, J = 8 Hz). 7. 70 (2H. d. J = 9 Hz). 9. 91 (1H. 
s). 13 C-NHR (CDCls): d 21.6. 63.2. 69.2. 73.6. 74.6. 78. 1. 86.6. 92.9. 
25 102.5. 127.9. 128.2. 128.3. 128.6. 129.9. 132.3. 136.9. 142.4. 145.2. 1 
50.7. 163.8. 

Anal. Calcd for C24H28N2O9S : C. 55.59; H, 5.05; N, 5.40; S. 6.18. 
Found: C. 55.41;H. 5.02; N. 5.32; S. 6.15. 
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(5) 3' -O-sOiJjU-2' -0. 4'-C-y^t/>*'J i?> (6) 
S*at*Tx tt£tl5 (80 «g, 0.16 mmol)©&7kTHFf§& (1.5 ml) iZWL 

fi"C NaHMDS (3.2 nmol) ©*7k^ (0.7 ml) £jta/U M&t?20 B# 

TOifc. &fommztkmmw*%mz.^ chci 3 jc-cifttBLfco 

5 <t*7k-C*»UA:a^ MTKSgg?^- h 'J<>Ai:rftilfco »«**IEB*L^ ft 
£ftfctil£*«f*£'>y rty^rt^A^D^ - (CHCl 3 :Me0H = 10:1) 

KTftlSSU MeOHKTflfgiiU ffc&«5 6 (41 Eg, 0.10 mmol. 61X) £ftfco 

<t&® 6: mp 217-219 *C (HeOH). [aJ D "+108.4 ° (c .- 0.3. M 

eOH). 18 v (KBr): 3059. 2951. 1688. 1459. 1271. 1053 cm" 1 . 'H-NMR (d e -D 
10 MSO) 6 : 3. 75. 3. 85 (2H. AB. J = 8 Hz). 3. 77 (2H. d. J = 5 Hz). 3. 92 (1H. 
s). 4. 44 (1H. s). 4. 60 (2H. s). 5. 39 (1H. t . J = 5 Hz). 5. 48 (1H. s). 7. 
31 (5H. m), 7.72 (1H. d, J = 8 Hz). 11.37 (1H. s). ,3 C-NIIR (d 6 -DMS0): 6 
56.0. 71. 1. 71.6. 75.8. 76.5. 86.5. 88.3, 100.9, 127. 4. 127.6. 128.2. 1 
37.9. 139.0, 150.0, 163.3. Mass(EI): m/z 346 (M + , 1.1). 
15 Anal. Calcd. for C, 7 H I8 N 2 0 6 : C. 58.96; H, 5.24; N. 8.09. 
Found: C. 58.67; H. 5.23; N. 8.05. 

(6) 2'-0, 4' -C-**U>V U V> (7) ©&fifc 

it&®l6 (25 mg. 0. 072 mmol)©^ * J -Jl<mm (2.5 ml)ICl0X Pd-C (25 mg) 

itojL, ykm%WLT, nzKxib mmw.wLtz 0 %fcm*m®u ®m%&&. 

20 y'J^m^A^DVh^?^- (CHC1 3 : HeOH = 10:1 then 5:1) izxm 

§3U 7 (18.3 mg. quant. )£ftfc Q 
it&Vn : fttfeMH. mp 239-243 V (MeOH). [a] D 23 +92. 2 0 (c = 0.3. Me 

OH). IR v (KBr): 3331, 3091, 3059, 2961. 1689. 1463. 1272. 1049 cm" 1 . 

1 H-NMR (CD3OD) 6 : 3.76, 3.96 (2H. AB. J = 8 Hz). 3.90 (2H. s). 4.04 (1H, 
25 s). 4. 28 (1H, s), 5. 55 (1H, s), 5. 69 (1H. d, J = 8 Hz). 7. 88 (1H, d. J 

= 8 Hz). 

Anal. Calcd. for C, „H, 2 N 2 0 6 : C. 46.88; H, 4.72; N, 10. 93. 
Found: C. 46.74; H. 4.70; N. 10.84. 
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(7) 5'-0-(4, 4'-V* h + ^h'J^;l/)-2'-0. 4'-C-y^U> 
' *r*)*J> (8) 

fc&mi (140 nig. 0.53 mmol) K&TkfJ v> >£J]D;iT 3 LfcSU UK 
*trUi?y»»[ (1.5 ml) <hU M^m«ET. M"C4.4'-i>* h*->hy* 
5 Hn'J K (210 mg. 0.63 mmol), DMA P (6.5 mg. 0.053 mmol)£;ta/Lg& 

?5^ftjfUo R«B*ttcteftStt**iin*.fc». ch 2 ci 2 timifco f 

U & t>tltz&l&mW& •> U # 7A^07K57^ ~(CHC1 3 : HeOH 
= 40 :l)iC«k *)fjt$!{ U l"t&$l 8 (230 mg. 0. 34 mmol. 66X)£*#*:o 
10 it&®8: afe»5fc. mp 117-120 °C (CHC1 3 ). [a] D "+17. 2'" (c = 1.0. 
CHC1 3 ). IR v (KBr): 3393. 3101. 2885, 1689, 1464. 1272. 1047 cm-1. 1H-N 
MR (CDCI3) 8: 2.59 (1H, br), 3.56 (2H. q, J = 7. 11 Hz). 3.87 (1H. d. J 
= 7 Hz), 4.26 (1H. s). 4.47 (1H. s), 5.60 (1H, d, J = 9 Hz). 5.63 (1H. 
s). 5. 84 (4H. d. J = 9 Hz). 7. 22-7. 45 (9H, m), 7. 93 (1H, d, J = 9 Hz). 

15 mmm2] ?9u*i/h'mm#<D&i& 

(1) ^f-;u=5-0- (t -yf-;Uv^7x^;Pi/'J;U) - 4-fc Kp*-> 
(14) ©&fifc 

s*»»t\ -xmrnMsmi 3 (2.oog.8.54mmoi)©&s7kCH 2 c 1 t &tt(40 

20 ml)IC?K^T-CEt 3 N(2.62ml. 18.8mmolkt-y^;l/v ! 7x^;U->U;U^PU K(4. 
88«1. 18. 8mo1)*Jd;U gfi-C 1 3l#lfflK#Ufco 5lS»»ICteft**7K**PiL 
fcSU AcOEtT3lsI»ltfiL;/to ?T<£JI£t&fDfti£7kT' 1 SffifrSL «Na 2 S0 4 JC 

^5 7 4- (^+if> : AcOEt=5:l)ICj;9f88!!U ifeMftfil 4 (2. 82g. 5. 9 
25 8mmol, 70K)£^fco 

[a] D ,7 -16.2° (c=0.52.CHCl 3 ) IR v (KBr): 35 10, 3061. 2938. 2852. 1465. 110 
3cm- 1 . 

•H-NMR (CDC1 3 ) S : 1. 09(9H. s), 1.28(3H.s). 1.49(3H.s). 3. 22C3H. 
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s), 3.67.3.76(2H.AB.J=HHz). 3. 88, 3. 93(2H. AB, J=llHz), 4. 49(1H. d, J=6Hz). 
4. 57(1H, d. J=6Hz). 4.93(lH.s). 7. 38-7. 43(6H. ■). 7. 67(4H. d. J=7Hz). 
« 3 C-NMR (CDC 1 3 ) 5c: 19.2. 24.4, 25. 9. 26.9. 55.0, 62.9. 64.8. 
82. 2. 85.9. 88.7. 108.6. 112.6. 127.8. 129.9. 133.0, 135.7. 
5 Anal. Calcd for C 2 6H 38 0 6 Si • 1/4 H 2 0 : C, 65. 45; H, 7. 71. Found:C. 65. 43; 
H.7.59. 

(2) y^;U=5-0- (t -ff-Jl^7ji-jl/i/t)/U) -2. 3-0- 
■i v/oh" 'Jf>-4- (p- r;t/x>x;l/*.rwM-*i/;< f^u) 
-0-V#75J ->K (1 5) ©&Jifc 

10 3*a«T\ <k^«B(2.13g.4.5lM0l)©*7kCH»Cl,»tt (15«l).::£flT?Et,N 
(3. 92g, 28. Ominol), p - \* jlsx-yxjlfr-Jls? p V K(l. 34g, 7. 22mniol).4 - V * 
^)VT ;/h-'J V >(90mg. 0. 72mmol)£*n;U Sfi"Cl 7B#Ra«#Lfc 0 5«« 

15 *y;V*7A^O"7h^77-f - : AcOEt=10: 1)«C £ 9 ff£!i U 

ttttftS 1 5 (2. 76g, 4. 42uol, 98%) *'®tz 0 

[a]o 17 -3.82° (c=0.56.CHCl s ) IR v (KBr) :2934. 2852. 1369. 1104cb-'. 
'H-NMR (CDCls) S : 1.02(9H.s). 1.20(3H.s). 1.32(3H.s), 2.4K3H. 
s). 3. 09(3H.s), 3. 51. 3. 77(2H. AB. J=10Hz). 4. 34C1H. d. J=6Hz). 4. 25. 4. 39(2H. 
20 AB.J=9Hz). 4.47(lH. d. J=6Hz). 4.77(lH.s), 7. 28. 7. 8K4H, AB, J=9Hz), 7.39-7. 
44(6H.m), 7. 62-7. 65C4H. ■). 7. 8K2H. d, J=9Hz). 

,3 C-NMR (CDCls) 5c: 19.2. 21.6. 24.5. 25.8. 26.8. 54.9. 62.7. 
68.8. 81.9. 85.6. 87.5. 108.7. 112.8. 127.7. 127.8. 128.2. 129.6. 129.9. 
132.9. 135.6. 144.4. 

25 Anal. Calcd for C 3 3H420 8 SSi:C, 63. 23; H. 6. 75;S, 5. 11. Found :C. 62. 99; H. 6.5 
3; S.5.13. 

(3) ^f^=5-0- ( t -7*f;i/i?7 x-r.;i/-> >j;i/) - 4- (p-h;u^> 
x/U*-;^-*^ ^;u) -/3-D - >J •> K (16) 
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itGQl 1 5 (645mg. 1. 03mmol)©THF-H 2 0[lliiil. 8:3(v/v)]7g&Kg&-C F'J7d 

iM^'J*m5A^D7 Y?77 4 - Chexane:Ac0Et=5:l)ir«fc0ffiS!Lx 
fcfeailtt^S 1 6 (464mg. 0. 79uol. 77»)^^/= 0 
5 [a]o ,T -35.8° (c=1.90.CHCl 3 ) IRu (KBr):3499, 3051. 2931. 2840. 1594. 146 
8. 1362. 1109cm- 1 . 

'H-NMR (CDC U) S : 1. 02(9H. s). 2.42(3H.s). 3. 16C3H. s). 3.54. 
3. 70(2H, AB. J=10Hz). 3. 97C1H. d. J=5Hz). 4. 18(1H, d. J=5Hz), 4. 26. 4. 39C2H. AB. 
J=10Hz), 4. 73(lH. s). 7. 30(2H, d. J=8Hz). 7. 36-7. 44(6H, m), 7. 59-7. 66(4H. m). 
10 7. 78C2H. d. J=8Hz). 

I3 C-NMR(CDC 1 3 )d\ : 19.2. 21.6. 26.7. 5,5.2. 66.5. 69.6. 74.0. 
75.2. 76.5. 84.8. 107.5. 127. 7. 128.0. 129.8. 132.6, 132.7. 132.8. 135.5. 
135.6. 144.9. 

Anal. Calcd for CaoHssSSiOs-LM H 2 O:C.60.94; H, 6. 56. Found :C. 60. 94; H.6.4 
15 3. 

(4) /^JV=5-0- (t -75-J\siS7 3.-Jl>i/V Jl) -2-0, 4-C- 
* f- U y- 0 - D - »J #7 J is K ( 1 7 ) Rtf 
y 5^=5-0- (t-y^^7x-;i/->'J;i/) -3-0, 4-C- 
y * 1/ y- 0 - D - u #7 5 J > K (18) 
20 S*»»T\ it&Vnl 6 (194mg,0.33mmol)©^7KTHF^^ (4ml)KMT' 
NaHHDS(3. 30miDol)©benzene!K« (1. 6ml)£iD;U MUV 1 ftRfflXft Lfc 0 5 
fc»»Kteftkfr**J!n;t;fcflU S*B»»*S*U AcOEtT3lE)»tbLfco *T 
M*8fn*«*-CllIIfls»flU *K*NaiS0«irT«*Uteo »»*«ES*L> 
Sfctlfcfififcatt** 'Mm^A^ov h^77-f - ('S^lt-V : Ac0Et=5: 
25 DisiOfllMU «5fe«Btt«JKl 7 (48n8. 0. 116nol, 35X)KCfftH&ttttttK 1 
8 (59mg, 0. 142mmol, 43X)£'f§fco 

7 :IRy(KBr):3438. 3064. 1103. 1036cm- 1 . 
■H-NMR (CDC 1 3 ) 8 : 1. 08(9H, s). 2. 04(1H, br s), 3.39(3H,s), 3.65. 
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3. 98(2H, AB, J=8Hz), 3. 95.4. 02(2H,AB. J=12Hz), 4.02(lH.s). 4.30(lH.s). 4.79 
(lH.s). 7. 38-7. 46(6H, n>), 7. 65-7. 69(4H. m). 

,S C-NMR (CDC 1 3 ) 6\:19.2. 26.7. 55.0. 60.7. 71.2. 73.1. 79.9. 
85.5. 104.3. 127.8. 129.9. 130.0. 132.9. 135.6. 135.7. 
5 Anal. Calcd for C23H30O6SM/4 B 2 0:C. 65. 68; H, 7. 34. Found:C. 65. 98: H. 7. 23. 
it&®l 8:IRv(KBr):3456. 3058. 2938. 2852. 1467. 1108cnr l . 
'H-NMR (CDC 1 a) 8 : 1. 10(9H. s). 3.26(3H.s). 3.71(2H.s). 4.02C1H. 
d.J=6Bz), 4.35,4.95(2fl,d,J=7Bz), 5.01(lH.s). 5. 1K1H. d. J=6Bz), 7.38-7.4 
4(6H.m), 7. 66(4H. d. J=7Bz). 
10 » S C-NMR (CDC Is) o\:19.3, 26.8. 55.4. 63.7. 75. 1. 77.9. 84.5. 
86.3. 111.9. 127.8. 128.0. 129.9. 132.9. 133.0. 135.6. 135.8. 135.9. 
Anal. Calcd for C 23 B 3 o0 5 Si-l/4 H 2 0:C. 65. 91: H. 7. 34. Found :C. 66. 07: B.7. 14. 
(5) ^;b=3-0-7-tr^;u-5-0- (1-/^7x^^1; 
)V) -2-0. 4-C-/f U>-j5-D- | J^77/' , >K (19) 

15 

m%%MT^ it&Vtl 7(704mg.l.70mmol)O|«7kfU OOiDfcSfl 
-cm7kmm(Q. 38ml, 4. OSmmolX 4 - V* f-yUT i J tf U V >(21mg, 0. 170mniol)£ 

jdx.x i£-e3^Hs^ifco &i&mmzmunw7k&mx.t:'&^ AcOEt-cam 

20 «E9*U 'J h / 5 7 - (A.+-9- 

y : AcOEt=7:l)ICckO«S!l U, ^fejfttt^S 1 9 (665mg. 1. 46mmol. 8650£*§fco 
[a V 7 -34. 3° (c=0.93.CHCl 3 ) IR v (KBr):3438. 3064. 2934. 1749. 1468. 110 
3. 1036cm- 1 . 

'H-NMR (CDC 1 3 ) 8 : 0. 99(9B, s). 1.97(3B.s). 3.34(3H.s), 3.69.3.8 
25 6(2B, AB, J=8Hz), 3.86(2H.s). 4.17(lB,s). 4.77(lB.s). 5.06(lB.s). 7.28-7.3 
9(6H.m). 7. 58-7. 63(4B. ■). 

,S C-NMR (CDC 1 3 ) 5. : 19.3. 20.9. 26.7. 55.0. 60.3. 72.0. 73.6. 
78.3. 85.3. 104.4. 127.7. 129.8. 133.0. 135.6. 169.8. 

20 
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Anal.Calcd for C 2s H a 20 6 Si-l/4 H 2 0:C. 65. 12; H. 7. 10. Found :C. 65. 27; H. 7. 00. 
(6) 5'-0- (t -^;l/^7xr.;ui/ij;u) -2' -0, 4* -C-Jf- 

U^-S-tf-W) i?> (2 0) O^fift 
a*5R*Tx tt£$3l9 (109.2g.0.239nnBol)©^7jcCH 3 CN^ (2nl)^ 
&-?0. O' - t'X h y J ^JUis V A,* 1 >(l54mg, 0. 598mmol)£Snx.fcgU 
T"C h IM f-;P> U ;U h U 7;M-p ^ * >>UM?*- h (0. 82ml. 8. 74mmol)© 1. 
l-j;^npjt^y(0.31iDl)gf«t*jD^ mfiTl 8^H^b^ 0 
CH 2 C 1 2 T3&ff?U tSftlStf7K*ttlx.fc^ AcOEt-e3lsJ!l&tiiLfco 
ftft&B*"Cl-13ft^.lft. J8t7kNa 2 S0 4 KT§£j!£L*:o »l**j*ES*,U 
^ta^aK*^i/y^yyl/^7A^uv : Ac0Et=3:l)KJ: 

»>»8rU tefeifttt«5K2 0(87.7«g.0.173Mol. 70X)£*iA:o 
IRv(KBr):3048, 2935. 2852. 1749. 1466. 1369. 1234. 1108. 1040cm-'. 
'H-NMR (CDC 1 3) S : 1. 06(9H. s). 1.94(3H.s). 2.98(lH.br s). 3.63. 
4.00(2H.AB.J=10Hz). 3. 72(1H, d. J=7Hz). 3. 82-3. 84(2H, m). 4.30(lH.s). 5.25 
(1H, s), 7. 40-7. 46C6H. m). 7. 60C4H. d. J=6Hz). 7. 66C1H. s). 9. 68C1H. br s). 
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(1) 3-0-^>^;U-5-0- t -^;l/^7i-;U->'J^-4- (t Kn 
+ ->yf-;U) -1. 2-0-^V7 p Dt°Uf J >-a-D-Ji';xD^>h 

(32) ©&fifc 

5 mmmmr, KttTvmmx® 5) K&-,-ttJs&Lfcfl:&4$33 1(2.50 g. s.o 

8 mmol) (Digit* (50 ml) II N h iJxf;l/7 ~ > (3.71 ml. 26.6 m 

mol). t-y^;l/^7 ^^7U->U/1/^d 'J K (6.94 ml. 26.7 mmol) £jta;U MM. 
■C 10.5 OT!I#L/^o ££@&K$famW7k£flnx.fc&. Siif^tim L 

10 U H^nA:tl^^v/U^y;^5A^aT h^57^- (AcOEt-^+lr >, 
1:4 - 1:3) KJ:*)ffi$3U (3 2) (2.97 g. 5.41 mmol, 67 %) * 

■P. 98 - 99 °C (^^» . [a] D 20 + 54. 8 ' (c = 1.12. T*h». IR 
I/sax (KBr) : 3553. 2936. 1463. 1379. 1107 cm" 1 . 1 H-NMR (CDC1 3 ) d: 1.13 
15 (9H. s), 1.50 (3H. s), 1.78 (3H. s), 2.56 (1H. t, J = 7 Hz). 3. 82. 3.92 
(2H. AB. J = 11 Hz). 3.94 (2H, t. J = 6 Hz). 4.57 (1H. d. J = 5 Hz). 4. 
64. 4. 95 (2H. AB, J = 12 Hz). 4. 83 (HI. dd. J = 4. 5 Hz), 5. 95 (1H. d. J 
= 4 Hz), 7.44-7.55 (11H, m), 7.72-7.78 (4H, m). ,3 C-NHR (CDC1 3 ) 5«: 19. 
2. 26.2. 26.5. 26. 8, 63.2. 65.4. 72.5. 77.9, 79.1. 87.4. 104.4, 113.7. 1 
20 27.6, 127.7, 128.0. 128.5. 129.5. 129.7, 132. 9. 133.1. 134.7, 135.5. 137. 
2. 

Anal. Calcd for C 32 H4oOeSi : C. 70.04: H, 7.38. Found : C, 70.19: H, 7.3 
5. 

(2) 3 -O-^yiSjl- 5-0- ( t -zff-jU-Jy i^;l/-> >J ;U) -4- (p 
25 - h;l/i>x/l/*^yM-*->j< =f-)V) - 1, 2-a-D-njXn^>h 

75;-X (3 3) (D&f& 

mmnmT. 2K&T-C3 2(250 m g . 0.456 mmoi) <Dmt*i-\symmz^ v 

*)3-=f-)VT (395 #cl. 2.83 mmol). p- h;l/i>x^*— u 'J K (139.2 
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■g. 0. 730 mmol) Rtf 4- ! JJ 1-JUT i J bf U 'J > (8. 92 mg. 0. 0730 mmol) £ 

an*., mu-c i5.5 mmmwisfro Kmmm\zmmm^mx.tz^ ara^f- 

5 OEt-'v+lJ-y. 1:6) ICkOH^U &Hfejfc*»e (3 3) (310.6 mg. 0.442 
■nmol. 97 X) £f§fc 0 

[a] d 20 + 16.0 ° (c = 0.44. T-feh». IR i/nax (KBr) : 2935. 1595. 146 

2. 1363. 1174. 1106 cm" 1 . »B-NMR (CDC1 3 ) <S: 1.08 (9B. s). 1.40 (3H. s). 
1.46 (3B, s). 2. 48 (3H. s). 3. 68, 3.83 (2B. AB, J = 11 Bz) . 4.45 (2B. 
10 dd. J = 4. 5 Bz). 4.64. 4.81 (2B. AB. J = 12 Bz), 4.68 (IB. dd. J = 4. 5 
Bz). 5. 81 (IB. d. J = 4 Bz), 7. 32 (2B. d, J = 8 Bz). 7. 42-7. 72 (15B. m), 
7.82. (2B. d, J = 8 Bz). 7.66 (4B. m). 7.72 (2B, d, J = 8 Bz). ,3 C-NMR 
(CDC13) 5«: 19.1. 21.5. 26.1, 26.4. 26.7. 64.4. 70.0. 72.5. 78.1. 78.9. 
85.4. 104.2. 113.6. 127.3. 127.7. 127.9. 128.0. 128.4. 129.6. 129.7. 12 
15 9.8, 132.7, 132.8. 135.5. 137.2. 144.4. MS (EI) m/z : 646 (M + -t-Bu). Bi 

gh-MS (EI) : Calcd for C 3S B 37 0 8 SSi (IT-t-Bu) : 645.1978. Found : 645.19 

69. 

(3) 1. 2- t J-0-T-^^JV-3-0-Ky^jV-5-0- t -Zf+JVV 
7x-;l/y 'J jU- 4 - (p- hJ\'3->XJ\'*—J\'**i/J<?-Jl') -a- 
20 isjLV-fi-D-Vtfy^y-x (34) ©£j£ 

SBIEJWrK 3 4 (3. 70 g. 5. 27 mmol) (56 ml) IzMikUfWl (6. 

0 ml. 63.6 mmol) RCfiiBggg (56 ill, 1.10 jumol) ZUaZ.. 1I"C 2 NrRflflt 

w Lfz 0 sosm**** 000 mi) ic&tfx 30 ftramwhfr'&. mmM** 

25 %%£LT&Zfttimf8.m#*i' , )J7'fJ\'J} (AcOEt-'v 

*Vy. 2:1) KJ:9ffi®!U Hfe»fctt#l® (3 4) (3.36 g. 4.53 mmol. 86 X) 
£a : 0 = 1:4 V>U&®lt hT'&tz 0 

IR umax (KBr) : 2934. 2863. 1751. 1365. 1217. 1106 cm' 1 . 1 B-NHR (CDC1 3 ) 
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5: 1.02 (9H. s), 1.77 (3H, s). 1. 98 (3H. s), 2.39 (3H. s). 3.61, 
3. 76 (2H. AB. J = 11 Hz). 4. 21-4. 58 (5H, m). 5. 26 (1H. d, J = 5 Hz). 5. 
94 (1H. s). 7.15-7. 59 (13H. m). 7.58-7.66 (4H. m), 7.72 (2H. d. J = 8 Hz) 
. la ft] d: 1.02 (9H, s). 1.98 (3H. s), 2.36 (3H. s). 3.48. 3.58 (2U. AB. 
5 J = 11 Hz). 4.21-4.58 (5H, m), 5.12 (1H. dd. J = 5. 6 Hz). 6.33 (1H. d. 
J = 5 Hz), 7. 15-7. 59 (13H. m). 7. 58-7. 66 (4H. m), 7. 72 (2H, d. J = 8 Hz) " 
. ,3 C-NHR (CBC1 3 ) dd 14.2, 19.3, 20.5. 20.8, 21.6. 26.7. 26.8. 60.3. 6 
4.8. 69.1. 73.6, 74.1. 78.6. 85.3. 97.4. 127.4. 127.6. 127.7. 127.8. 127. 
9. 128.0. 128.2. 128.3. 128.4. 129.5. 129.6. 1289.8. 129.9. 132.4. 132.8. 
10 132.9. 135. 4. 135.5. 135.6. 136.9. 144.5. 168.7. 169.4. High-MS(FAB) : 
Calcd for C^eM^SSiNa (M + +Na) : 769.2479. Found : 769.2484. 
(4) 2* -0-T-t?f-;l/-3' -0-^>^;i/-5' -0-t-yf^7x 
r.;u->l);l/-4* -p - h;l/i>x;i/*— fo**ri/ - 1 Tfrfj 

»*J> (3 5) 

15 S*a*T^ ?RftT"C3 4 (1. 88g. 2.52 mmol) 0 1, 2-i? t p ni* ym®. 
(26 ml) \Z 2TMS-T (1. 04 g. 4. 03 mmol) F U J x ) A/ h U 7JU*v / 

(730 til. 4.03 mmol) £Jn;t N lit 17 MUftbfco R 

20 £lsXmbntzffil&m#%is , )t>'fJl'Jjyl>?v-?hy7y4- (AcOEt-'x+U- 
y, 2:3) K<fc9*jtg!!U Sfetft* (3 5) (2.00 g. 2.44 mmol. 97 X) £'f§fc 0 

mp. 70 - 71.5 °C. [a] D 24 + 4.58 °(c = 1.25. T-b> ». IR vmax (KBr) 
: 3059. 2934. 1694. 1465. 1368. 704 cm-'. 1 H-NMR (CDC1 3 ) 6: 1.18 (9H. s) 
25 . 1. 63 (3H. d, J = 1 Hz), 2. 10 (3H. s) . 2. 42 (3H. s) . 3. 73. 3. 86 (2H. 
AB. J = 11 Hz). 4. 12. 4. 20 (2H. AB. J = 11 Hz). 4. 44, 4. 57 (2H. AB. J = 
11 Hz) . 4.45 (1H. d, J = 6 Hz). 5.38 (1H. t, J = 6 Hz). 6.02 (1H, d. J 
= 6 Hz), 7. 21-7. 60 (13H. m). 7. 62-7. 69 (7H. m). 8. 91 (1H. br s). 1 3 C-NHR 
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(CDC1 3 ) d\: 11.9. 19.3. 20.6. 21.6. 27.0. 65.3. 68.6. 74.1. 74.8. 77.2. 
77.3. 86.0. 86.4, 111.6. 127.9. 128.0. 128.2. 128.5. 129.7. 130.1. 130. 
2. 131.8. 132.3. 132.5. 135.3. 135.5. 135.6. 136.8. 144.9. 150.2. 163.4. 
170.2. MS (FAB) m/z : 813 (M + +H). 
5 Anal. Calcd for C43H48N2O, 0 SSi»2H 2 0: C, 60.83; H. 6.17; N, 3.30. Found : 
C, 60.55; H. 5.78; N, 3.22. 

(5) 3' -0-^Vv?;l>-5' -0- t -y^;l/^7x^;Pi/'J^-4' -p 
- h;i/x>x^-^^i/^ 5 - ^ f 'J (3 6) o&tt 

*.&T> 3 5 (250 mg. 0.308 mmol) (0/ *)IT )V^-)\>mWL (4 ml) \Z$m 
10 *7V?A (12.75 rag, 0.0923 mmol) RCKtK (0.5 ml) ZtiQZ.^ gfi-C 22 .BRfl 

yW7A^D7h/77^- (AcOEt-^lr >. 3:2) lc«fcf3f8S5!U Sfetft 

15 * (3 6) (216.7 mg. 0.283 mmol. 92 %) %ntz 0 

mp. 74 - 77 °C. [a] d" + 5. 15 * (c = 1.23. CHCI3). IR vmax (KBr) : 30 
48. 2934. 1695. 1363, 1181. 1108. 977. 819. 704 cm-1. 1H-NMR (CDC13) d: 
1. 05 (9H, s), 1. 65 (3H. d, J = 1 Hz), 2. 39 (3H. s). 3. 04 (1H. br d. J = 
9 Hz). 3. 72 (2H. s). 4. 17 (2H. s). 4. 18 (1H, d, J = 5 Hz). 4. 24-4. 32 (1H. 

20 m), 4.54. 4.62 (2H. AB. J = 11 Hz). 5.62 (1H. d, J = 6 Hz), 7.19-7.69 
(20H, m). 8.46 (1H. br s). 1 3 C-NMR (CDC1 3 ) 6\: 12.1.19.4. 26.9. 58.8. 7 
2.0. 72.2. 75.8. 76.7. 87.4. 88.8. 110.4. 127.7. 12.79. 128. 1, 128.2. 12 
8.5. 128.7. 129.8. 130.0. 130.1. 132.2. 134.3. 135.3. 135.5. 136.8. 149. 
8, 163.9. MS (FAB) m/z : 771 (M*+H). 

25 Anal. Calcd for C 41 H 46 N 2 0 9 SSi: C. 63.41; H. 6.16: N, 3.51; S. 3.95. 
Found : C, 63.87; H. 6.01; N, 3.63; S, 4.16. 

(6) 3' -0-t-7f;i/^7x-;l/->iJ;l'-2' -O. 
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4' -C-/*u>-5-/1-j\,* y (3 7) ©£j£ 
S*S(»rr\ ?K&T-e 3 6 (1. 86 g, 2. 42 mmol) ©f^5tFo77 >®m 
(30 ml) IC* h U A t* 7. ( h U S f-** U AS) 7; F (1.0 11 in THF, 8. 47 m 
1. 8.47 mmol) £)!)0;L> SSt 1 8$P B 1«#Lfc 0 &££ttrcttftm?K (14 ml) 

*U h^57^- (AcOEt-'s+ir 

y, 2:3) ICkOfcSU 6fet»;fc (3 7) (1.42 g. 2.37 mmol, 98 %) *ntz 0 
■p. 70.5- 72 V. [a] d 22 + 52.47 ° (c = 1.025. T-t h ». IR vmax (KBr) 
10 : 2936. 1694. 1465. 1275. 1106. 1055. 809. 704 cm-1. 1 H-NMR (CDC1 3 ) 6 : 
1. 21 (9H. s). 1. 76 (3H. s). 3. 88, 4. 07 (2H. AB. J = 8 Hz), 4. 07. 4. 15 
(2H, AB. J = 11 Hz). 4.16 (1H. s). 4.66, 4.80 (2H, AB, J = 11 Hz). 4.76 
(1H. s). 7. 34-7. 79 (16H, m), 10. 0 (1H, br s). MS (FAB) m/z : 599 (1T+H). 
Anal. Calcd for C 34 H 3 8N 2 0 8 Si-2H 2 0: C, 64.33; H, 6.03; N, 4.41. Found : 
15 C, 64.58; H, 6.15: N, 4.28. 

(7) 3' -O— *>5M>-2* -O. 4' -C-**U>-5-*+**V*J 
> (3 8) 

^^M^T. 3 7 (188. 7 mg. 0. 316mmol) (Dt b ? t \-'a? ? ymWL (1 ml) 
Us 7-b7Zf?-J\'Ty : £~Vt»7J\'*V K (1.0 U in THF. 379 ft I, 0.379 fim 

20 oi) m-c 2.5 mmm&btzo Kmmm^mm^Lxm ztitzmfc 

mft% ; s i )tJ?J\'JJ7^'>ti-?\>y?7'(- (AcOEt-'s+U-X 1:1-*1:0) ^<fc 
9»I3U GfetS* (3 8) (94.6 mg. 0.262 mmol. 83 %) £'f#fco 
IR vmax (KBr) : 3424, 3183. 3063. 2950. 1691, 1463. 1273. 1057. 734cm' 1 . 
1 H-NMR (CDC1 3 ) 6 : 1.90 (3H, d, J = 1 Hz), 3.83. 4.05 (2H. AB. J = 8 Hz) 
25 , 3. 93. 4.02 (2H. AB. J = 12 Hz). 3.94 (1H. s). 4.53 (1H. s). 4.56. 4.58 
(2H. AB. J = 12 Hz). 5. 65 (1H. s). 7. 32 (5H. s), 7. 44 (1H. d, J = 1 Hz). 
High-MS (EI) : 

Calcd for C, 8 H 20 N0 6 (M + ) : 360.1321. Found : 360.1312. 
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(8) 2'-0, 4' -C-^f U>-5-^fP>^J ?y (39a) 
>fk^3 8(86.5 mg, 0.240 mmol) (D/ ^jl/TJla-j^m^. (4 ml) K 20 X 

pd(0H) 2 -c (86.5 mg) **nx.> 7Km«»!tT#EicT i4.5 «MHamufc 0 m&® 
m*m®btz&, mm^m&^Lxm^m (3 9) (62.5 m g , 0.230 noi. 

5 96 X) 

mp. 194- 195 °C. [a] D 20 + 53.7 ° (c =1.02. EtOH). IR i/nax (KBr) : 332 
3. 3163. 3027. 2889. 2826. 1689. 1471. 1276. 1057 cm" 1 . 1 H-NHR (CD s 0D) 
8: 1.89 (3H. q. J = 1 Hz). 3.74. 3.95 (2H. AB. J = 8 Hz). 3.90 (1H. s). 
4. 07 (1H. s), 4.26 (1H. s). 5.53 (1H. s) . 7.74 (1H, d. J = 1 Hz). ,3 C- 
10 NHR (CD 3 0D) <5c: 12.6. 57.6. 70.3. 72.4. 80.8. 88.3. 90.4. 110.7. 136.8. 
151.8. 166.5. 

(1) 2' -O-T-fe^U-3' -0-K>i?;U-5' -0-t-7'f;^7x 
— jUi/ i;;U-4' -p- Y)Vx-yx)\s*— )Vlr*i// ^;u-N e -Kyy 
15 /UTfV =yy (4 0) ©&J& 

XiK 6) (H. Vorbrggen. K. Krolikiewicz and B. Bennua, Chen. . Ber. . 114. 
1234-1255 (1981)) KVtiTM&Ltz 2TMS«A B * (128.7 mg. 0.336 mnol) Kg 
SaWST* S^t? 3 4 (250 mg. 0.336 mmol) © 1. 2-;?ddx^M (5.0 
ml) &tf h i) JVtVyjWrn/ ?>XJ\s*j— h (6.7//1, 0.0336 
20 mmol) £flDX.> 26 I^IBIiDMjBit LA: S 5J6»ttfclSMW7k*iD;lrt:9U «Ht 

57^- (CHCl 3 -MeOH. 30:1) IC«fcO»»U (4 0) (234.5 mg. 0. 

253 mmol. 75 X) £mfco 
25 mp. 77-78 TJ (AcOEt / ^s+lfy). [a] o 24 - 13.2 ° (c = 1.00. CHC1 3 ). IR 
vmax (KBr) : 3058. 2934. 1749. 1703. 1606. 1105 cm-'. 1 H-NMR (CDC1 3 ) 
5 : 0. 99 (9B. s). 2. 04 (3H. s). 2. 38 (3H. s). 3. 74. 3. 85 (2H. AB. J = 1 

1 Hz). 4. 31. 4. 43 (2H. AB. J = 11 Hz). 4. 52. 4. 58 (2H. AB. J = 11 Hz) . 



27 



WO-98/39352 PCT/JP98/00945 

4.81 (IB, d, J = 6 Hz), 5.94 (III. d, J = 6 Hz). 6.04 (1H, d, J = 5 Hz), 
7.18 - 7.61 (20H, a). 7.69 (2H, d, J = 8 Hz). 7. 99 (IB. s). 8. 01 (2B, d, 
J = 7 Hz), 8.56 (1H. s), 8.99 (1H, br s). ,S C-NH8 (CDC1 S ) 6c: 19.1. 20. 
5. 21.5. 26.7. 64.1. 68.4. 74.0. 74.6. 77.9. 86.57. 86.64. 123.4. 127.7, 
5 127.8. 127.9. 128.1. 128.5. 128.8. 129.6. 129.9. 132.0. 132.3. 132.6. 1 
32.7, 133.5. 135.4. 135.5. 136.8. 142.0. 144.7. 149.6. 151.2. 152.6. 164. 

5. 169. 8. MS (FAB) m/z : 926 (M + +H) . 

(2) 3* -0- t--?*)WJ7 *=.A,i/\)A>-4' -p 
- h;l/x>x;l/*— Arit+'stf-As-N* -1>V<< A/T7J : s V (4 1) 

10 

4b£$l 4 0 (167. 9 mg. 0.182 mmol) £D> ^;K7;l/3-;M§& (3.0 ml) Kg 
•&-VfflS8L* A (15.0 mg. 0.109 mmol) £in;ifcgL ^£"C 15 ttmWL1z a 

15 ^^n^mfijtiS^^'J^y^^A^PT (CHCls-MeOH. 30:1) 

fc«fc-*>ttSU &fet&* (4 1) (140.5 mg, 0.160 mmol. 88 X) £*§fc 0 
mp. 82- 83 V (AcOEt-'v+lf-y). [a] o" - 6.02 " (c = 0.96. CBC1 3 ). IR 
i/max (KBr) : 3306. 3066. 2935. 2859, 1701. 1611 cm" 1 . 'B-NMR (CDC1 3 ) 
6 : 0.98 (9B. s). 2.37 (3H, s), 3.76 (2H. s). 4.39, 4.45 (10, AB. J = 11 
20 Hz). 4.54 (1H, d. J = 6 Hz), 4.67, 4.76 (2H, AB, J = 11 Hz). 4.85 (1H. 
dd. J = 5, 6 Hz), 5.79 (1H. d, J = 5 Hz). 7.20 - 7.58 (21H, o). 7.73 (2H. 
d. J = 8 Hz). 7. 80 (1H. s). 7. 96 (2H. d, J = 8 Hz). 8. 49 (1H, s). 9. 18 
(1H, brs). ,3 C-NME (CDC1 S ) 5c: 19.1. 21.6, 26:8. 64.4, 68.9. 74. 1, 74. 

6. 79.2. 86.8. 89.8. 123.1. 127.7. 127.8. 128.0. 128.2, 128.4. 128.6. 12 
25 8.8. 129.7. 130.0. 132.1. 132.5. 132.6. 132.8, 133.4, 135.4. 135.5. 136. 

8. 142.1. 144.8. 149.4. 152.3. 164.5. 

(3) 3' -0-t-^l/y7x-;l/->'J^-2' -O. 
4* -C-^l/>-N 6 -OPJUT-TJi/y (4 2) 
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S**lifcT* 4 1 (210. 5 mg, 0. 238 mmol) Of l> 5 b Kn 7 5 (8. 0 ■ 

I) ICM-C-J- F'J^At'X (bO J =f-)l is U ;U) 7; K (1. 0 M in THF, 0. 58 
ml, 0.572 mnol) *jQ*.fc8L HMrQ 3 B#lfflflt#Lfco RJ6»»K:t&*n*W* 

ij^^^u^Yifvy 4 - (CHCls-MeOH, 30:1) K^OffiSHU fifett* (4 2) 
(169. 5 mg. 0. 238 mmol, quant. ) *#fc 0 

■p. 80- 81 °C. IR ymax (KBr) : 3259. 3064. 2932. 2858. 1703. 1607 en-'. 
•H-NMR (CDC1 3 ) d : 1.07 (9H. s), 3.95. 4. 10 (2H. AB. J = 8 Hz). 4.02 (2 
10 H, d, J = 8 Hz). 4. 56. 4. 64 (2H. AB. J = 12 Hz). 4. 26 (1H. s) . 4. 86 (1H. 
s). 6. 14 (1H. s). 7. 26 - 7. 70 (18H. m). 8. 04 (2H. d. J = 7 Hz). 8. 22 (1 
H. s). 8.78 (1H. s). 9.18 (1H. br s). ,3 C-NMR (CDCI3) 5 c: 19.2. 26.5. 2 
6.8. 29.7. 59.2. 72.4. 72.6. 76.5. 76.8. 86.7. 88.6. 123.4. 127.7. 127.8. 
127.9. 128. 1, 128.4. 128.8. 129.5. 130.0. 132.4. 132.5. 132.8. 133.5. 1 
15 34.8. 135.2. 135.5. 135.6. 136.8, 140.4. 152.7. 

(4) 3' -0-O^;l/-2' -O, 4' -C-Jf- l/>-N 6 -OW* 
7f;^> (4 3) 

\t&m 4 2(173.6 mg. 0.244 mmol) ©xb^fc Kd75>»* (7.0 ml) Id 
gi&T-f h57*f- ^7^-0^7;^^ K (1-0 M in THF. 1.0 ml. 1.0 mmol) 
20 £JD/U Mza-e 25 ftMWLtZo R«*«[*»EEe*LTf»&*ifcfflfiJt»l(*«- 
•>'J*y;l/*7A^DTh^7-f- (CHCls-MeOH. 15:1) ICJ:0«HKU fife 

(4 3) (115.4 mg. 0.244 mmol. quant.) £f§fc 0 
mp. 154 - 155 °C (Et20). IR i/max (KBr) : 3339. 2944. 1701. 1611 cm" 1 . 1 
H-NMR (CDCI3) 6 : 3. 91, 4. 13 (2H. AB. J = 8 Hz). 3. 93. 4. 01 (2H, AB. J = 
25 12 Hz). 4. 38 (1H, s). 4. 64 (1H, s). 4. 85 (1H. s). 6. 08 (1H. s). 7. 29 (1 
H. s). 7. 51 (2H. d, J = 8 Hz). 7. 58 (1H. d. J = 7 Hz). 8. 05 (2H. d, J = 
7 Hz). 8.14 (1H. s). 8.75 (1H. s). 9.50 (1H. br s). 13 C-NMR (CDC1 3 ) 5c: 
57. 1. 72.4. 77.0. 77.1. 86.9. 88.6, 122.9. 127.6. 128.0. 128.1. 128.4. 
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128.7. 132.8, 133.5. 136.9, 140.5. 149.8. 150.5. 152.8. 165.0. 

(1) 2' -0-7-fe*7U-3' -0-^>^l/-5' -0-t-^f;b^7i 
-;Ui/U;i/-4' -p- MUi>x;u^-;u^-+->^f-;P-N 2 
5 f-^JViTTJ (4 4) ©&j£ 

WE©XiK 6) i:ttotiSl/fc 3THS.G ,Btt (146.8 mg, 0.336 mmol) Kg 
IIjSTvIIT 4 (250 mg. 0.336 mmol) © 1. 2-«;?pdi?>M (5.0 
ml) jtf-fr : sV/\/h*)yJ\/*v/ * h (6.7 jtl. 0.0336 

mmoi) ^jnx.. is ^Mii^u^o K&®mm%imm*£mz-tz'&^ mi 

77^- (CHCU-MeOH, 30:1) K«fc*>»«U aftfft* (4 4) (213.6 mg, 0.2 
35 mmol, 70 %) *%tz 0 

bp. 96 - 97 °C (AcOEt-'s^y). [a] d 24 -11, 09 ° (c = 0.97. CHC1 3 ). I 
15 B i/max (KBr) : 3152. 3065. 2934. 1746. 1681. 1606 cm-'. ' H-NHR (CDC1 3 ) 

d: 0.96 (9H. s). 1.10 (3H. d, J = 9 Hz). 1.13 (3H. d, J = 9 Hz). 1.98 
(3H. s), 2. 36 (3H. s). 2. 48 (1H. ■>, 3. 65. 3. 72 (2H, AB. J = 11 Hz), 4. 2 
3. 4.43 (2H. AB. J = 11 Hz), 4.47 (2H, s), 4.63 (1H. d. J - 6 Hz). 5.74 
(1H. t, J = 6 Hz). 5.96 (1H, d. J = 6 Hz). 7.14 - 7.68 (20H. ■). 9.15 (1 
20 H. s). 12.20 (1H. s). 13 C-NMR (CDC1 3 ) 5c: 19.1, 19.3, 19.4. 20.8. 21.9, 

27.0. 27.2, 36.5. 64.5. 68.9. 74.4. 74.9. 76.7. 86.1. 86.7. 122.0. 127. 
6. 127.7. 127.9. 128.1. 128.3. 128.4. 128.8. 130. 1. 130.4. 132.3. 132.7. 

132.9. 135.7. 135.8. 137.3. 137.8. 145.2. 147.8. 148.5. 156.2. 170.2. 1 
78. 8. 

25 (2) 3' -0-^>y;i/-5' -0-t-7"f;^^7x- i '^•>^^-4 , - p 
(4 5) ©£/£ 

it&®}4 4(137.0 mg. 0.151 mmol) T)V7 frmfa (3.0 ml) IZM 



30 



W0 98/39352 PCT/JP98/00945 

mv&t&fi U *A (15.8 mg. 0.113 mmol) ^fc^ iaT 45 tmWLtz 0 

nznfr&f$(.m# : $:>sVf}'fJl>*7^9a-?t>y5y4- (CHCl 3 -MeOH. 30:1) 
5 K:J:9»»U 6fet&* 4 5 (83.4 mg, 0.097 unl. 64 %) 

■p. 102 - 103 t (AcOEt-'s+lJ-y). [a] D 2S - 2.00 ° (c = 0.40. CHC1 3 ). 
IR i/max (KBr) : 3166. 2932. 1684. 1607 cm* 1 . 1 -H— NHR (CDC1 3 ) 6 : 0.90 
(9H. s). 1. 09 (3H. d, J = 7 Hz). 1.13 (3H, d. J = 7 Hz). 2.30 (1H. m). 2. 
37 (3H. s). 3.71, 3. 76 (2H. AB, J = 11 Hz). 4. 32. 4.48 (2H. AB. J = 11 H 
10 z). 4.35 (1H. d. J = 6 Hz). 4.63. 4.90 (2H. AB. J = 12 Hz). 4.96 (1H. t. 
J = 6 Hz). 5. 67 (1H, d, J = 7 Hz). 7. 17 - 7. 71 (20H. m). 8. 82 (1H. s). 
12.05 (1H. br s). 1 3 C-NMR (CDCls) 5c: 18.7. 19.0. 21.6. 26.5. 36.2. 63.5. 
69.1. 73.7. 74.3. 78.8. 86.2. 89.5. 127.7. 127.8. 128.0. 128.1. 128.5. 
129.7, 130.0. 132. 0. 132.6. 132.7. 135.3. 135.4. 137.4. 138.2. 144.8. 14 
15 6.9. 155.5. 178.5. 

(3) 3' -0- t-W;7xi^'J^-2' -O. 

4' -c-sruy-N* -jvzn->))i>yTJ f> (4 6) 

S*ft«T\ 4 5 (92. 1 mg, 0. 102 mmol) (Dfh7tKP77 (3. 0 ■ 

1) iZMM-Ci- ( h 'J / <f-Jl>i/ II ;l/> 7; K (1.0 I in THF. 0. 31 

20 ml. 0.315 mmol) *in;lfc8U MM.-C 3 m®$LWLtz 0 Kj£$tt£ttfDjttf* 

^A?n7^57^- (CHCl 3 -HeOH. 25:1) Cfc9«»U Gfe8>* (4 6) 
(31. 4 mg. 0. 160 mural. 44 X) £*#fco 
25 B P . 99 - 100 °C. IR vmx (KBr) : 3162. 3068. 2932. 1683. 1610 cm-'. l H- 
NMR (CDC1 3 ) 6: 1.06 (9H. s). 1.25 (3H. d. J = 7 Hz). 1. 27 (3H. d. J = 7 
Hz). 2.64 (1H. m). 3.83. 4.01 (2H, AB. J = 8 Hz). 3.97 (2H. d. J = 7 H 
z). 4.18 (1H. s). 4.51 (1H. s). 4.54 (2H. d, J = 2 Hz). 5.77 (1H. s). 7. 
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17-7. 42 (5B. ■). 7. 64 - 7. 72 (10H. m), 7. 84 (IB. s). 9. 03 (IB. s). 12. 08 
(IB, br s). ,3 C-NMR (CDC1 3 ) 5c: 18.9. 19. 0. 19. 1, 26.5. 26.7. 36.4. 59. 
1. 72.4. 72.5. 76.8, 77.5. 86.3. 88.3. 121.7. 127.6, 127.7. 127.8. 127.9. 
128. 1. 128.4, 129.6. 130.0. 132.36. 132.42, 134.8, 135.45. 135.54. 135. 
5 8. 136.8. 146.8. 147.7. 155.4. 178.6. 

(4) 3' -0-^>v?;H-2* -0. 4' -C-^^l/>-N 2 -4Wf- 
VJU^TJ •>> (4 7) ©£jfc 
ititHl 4 6 (41. 3 mg, 0.060 mmol) ©xhvt KD7 5>^f8[ (3.0 ml) \Z 
Ifitf h7/f ;V7>€->)A7;Vt'J K (1.0 M in TBF, 0.90 ml. 0.90 mm 
10 ol) *Jo*fcSU M&T' 1 B#ffl«J*Ufco KJ6*«*«E9*l/T#$*ifcfi 
^iM^'JA^^A^ovF^?^ - (AcOH-EtOH. 20:1) iriOIISS! 
U SfetS5lc (4 7) (27.1 mg. 0.060 mmol. quant.) *'&tz 0 
mp. 228 - 229 °C (Et20). [a] D " + 32.90 ° (c = 0.875. CHC1 3 ). IR vmax 
(KBr) : 3162, 2934. 1683. 1608 cm- 1 . 1 B-NMR (CDC1 3 ) 6: 1.24 (3H. d. J 
15 - 7 Hz). 1. 26 (3B. d. J = 7 Hz). 2. 76 (IB. m). 3. 83. 4. 03 (2B. AB, J = 
8 Hz). 3.92. 4.02 (2B. AB, J = 13 Bz), 4.33 (IB. s). 4.55 (1H. s). 4.62 
(2H. s). 5.80 (IB. s). 7.25 (5B. s). 7.91 (1H. s). 9.85 (IB. s). 12.05 
(1H, s). 13 C-NMR (CDC1 3 ) 6c: 19.19. 19.25. 36.4. 57.4. 72.5. 77.0. 77.5. 
86.5. 88.8. 121.0, 127.8. 128.1. 128.2. 128.3. 128.4. 128.6. 137. 1. 137. 
20 5. 147.5. 148.2. 155.7. 179.9. 



DMTO- 



DMTfO- 
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S'-QCGXI 1 1 irQCT-3' (XTB) 
S^CGTTXTTTGCT-a' (T2XT3) 
S'-GCGTTTXTTQCT-T (T3XT7) 
6'»QCGT TTTTXQ CT-3' (TBX) 
S'-GCGXXTTTTGCW (X0T4) 
ff-GCGTrXXTTGCT-y (T2X2T2) 
S'-GCGTmrXXGCTO* (T4X2) 
S'-CCGXXXXXXGCT-J (X4) 

ff-Giiiiiiiirxxc-y (X2) 

(1) 3'-0-C2-^7y^h + -> (i>-fy^Dlf*7S;) 
5'-0-(4. 4'-^ h*->Hj^l>)-2'-0. 4'-^^y 
*Vi?> (2 1) 

ft£$f8 (200 mg, 0.31 mniol) > V^n t*yU7 A x h^V'J 

K (39.6 mg. 0.23 raol)«** GH 3 CN -C3lHl#*U;fcSU ft* CH s CN - if* 
THF»»[ (3:1. 4 il)iU 3*»«ET2 - >7 y xfA NJ,N',N'-fh7 
-YV^a tVl/ *X*oS>7$^h (0.12 ml, 0.37 mmol)£fln.x.s Ifit9 0 

h^57<f- (AcOEt : : Et 3 N = 75:25:1) IC<kO«»a. AcOEt-^ 

■*>lZXntimU 7\94 hf*2 1 (181 ng, 0.25 mmol. 81%) %'®tz 0 

mp71-74 °C (AcOEt-'S+^y). 3 1 P-NMR (CDC1 3 ): 6 149.6, 149.5. 149.4, 
149.3. 149.2. 

(2) * U zlj. f V*?- YmmW(D-fEL^ * »; :*v-0£fi£|J Pharmacia^: 
SSDNA^^g Gene Assembler PlusKi 0 0. 2 #molxy-;UT*fr-?fco i& 

UM, *X*P7*^-f h®Jiffili^DNA^£D^<!:|S|b-e*5o 3' 
-TKSeg^CPG^^IC^L^S'-O-DMTr-^^ (0.2 #mol) ODMTr 
S* h 'J * n Dg^iriz «fc oTJift#g U 5 ' -TkKSlC^DN A^ffl© 4 

(Q.2 amol scale) 

1) detritylation 1% CCl 3 CO0H in CH 2 ClCH t Cl, 6 sec 

2) coupling 0. 1 H phosphoramidite (25 equiv. ). 
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0. 5 M lH-tetrazole (500 equiv. ) in MeCN, 2 min 

3) capping 35S 4-(dimethylainino)pyridine, 10% Ac 2 0, 

in MeCN. 18 sec 

4) oxidation 0. 01 M I 2 in 2. 4. 6-collidine/H 2 0/MeCN(l:5:ll), 

6 sec 

A^nvh (Hillipore. Oligo-Pak™ SP) ±"C h U 7MP»S5m l K«fc 0 
DMT rg£IS-fU ^l^^^ffiSH^fr^. SWOtMJti'l/tfKiiM 

(2) 5' — GCGXTTTTTGCT — 3' (XT 5) 

JR» 0.06 #mol (3055 yield) 

(3) 5' -GCGTTXTTTGCT-3' (T 2 XT 3) 

JR» 0.05 #nol (25» yield) 

(4) 5' -GCGTTTXTTGCT-3' (T 3 XT 2) 

iRfi 0.03 jumol (1556 yield) 

(5) 5' — GCGTTTTTXGCT — 3' (T 5 X) 

jRfi 0.06 fimol (30* yield) 

(6) 5' -GCGXXTTTTGCT-3' (X2T4) 

jRfi 0.06 uaol (30X yield) 

(7) 5' -GCGTTXXTTGCT — 3' (T2X2T2) 

jRfi 0.05 fimol (25X yield) 

(8) 5* -GCGTTTTXXGCT-3' (T4X2) 

US. 0.06 fimol (30X yield) 

(9) 5' -GCGXXXXXXGCT-3' (X6) 
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JRft 0.06 ami (30K yield) 
(10) 5' — GTTTTTTTTTXXC — 3* (X2) 
iRfi 0.07 vmol (35* yield) 
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immmii mmum dm) corns. 

^©DNA£5^teRNAj&N£££4r>X$I<!:£7--y Lfc *>©© 

5 ©^DNAfcitfRNAICft-f^W^iJ -y KB^tl^H^o 

&&g£**l*'*U N a C 1 lOOmM. 'J h U 0 ( p H 7. 

2) 1 OraM, 7V^-fe>X8U uM, -b>xm4 fiMtLtz-V->?Jl®m (5 
00#L) *»»**IC«U lO«^lKi0- 7 <»)ia*'C^l/:„ # 

*ft«tt(JM* UV-2100PC) ©•bA'grtKfesi»±©fcae)icg*»i[E*iiu ir 

io >:/;u»«*5^*T?»*lwfciPU ££K2 0#F a 15°Cir&ofcgL tt££H 
^Lfco H->^I«li9 Otimo. 21Cf o±#$*, 0. 1^HT2 
6 OnmC:te#***l«R«*HJELfco tt*>\ fi«±#£ <!: felClf-y^/l/jeg 
«ltt S©£B£<'fci6. -t?;Higtt£©*>©£ffllv *>^**«iBCttjBi 

tittSsftiLTsajeLfco 

15 TIB©*K*Lfc 0 
ttfi¥&& (Tmi) 



7>^-t?>X# : f ffiftt DNA° <t©Tin ffiffi RNA b) i©Tm 







(ATm/mod. ) 


(ATm/mod. ) 


5' 


-GCGTTTTTTGCT-3' (35fc) 


m 


45t) 


5' 


-GCGXTTTTTGCT-3' OT5) 


50TI (+3°C) 


49t (+4°C) 


5' 


-GCGTTXTTTGCT-3' (T2XT3) 


49°C (+2*C) 


49t (+4°C) 


5' 


-GCGTnxnGCT-3' (T3XT2) 


49^C (+2T) 


50^C (+5°C) 


5' 


-GCGTTTTTXGCT-3' (T5X) 


52 1 (+4TJ) 


51t (+6°C) 


5' 


-GCGXXTTTTGCT-3 # (X2T4) 


51*C (+2t) 


53°C (+4°C) 


5' 


-gcgttxxttgct-3' (T2X2T2) 


49°C (+1°C) 


53t (H°C) 
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5' -GCGTTTTXXGCT-3' (T4X2) 
5' -GCGXXXXXXGCT-3* (X6) 



54°C (+3.5^) 
58t (+1.8t) 
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55T (+5X5) 
ll°C (+4.3t) 



a): 3' -CGCAAAAAACGA-5' . b): 3' -r(CGCAAAAAACGA). 

$tfrt>wt>frK&o^ Kmmm*p\z*mjio7 m®# (H&st 

(la)) ©J--«y h (X) fi<l®kZ^ii.2®mAbt:*i) =t-7-r\U ffitt 
DNA^'J^v-i©^-/'; mibl&ifi* Tmii-CMtT3c^J:*)fe2-7S 
(l^glS^^*) 2SSJK) ±#U TZt^XX-em&bti (X6) K*>1> 
5 Tlil l«t>±#Lfco ffi^RNAJC^-rs^-fy V >y K&jfttt&ffffU*: 

lfl*S^tt2fl*AUfc*U=/T-T?Ji^«J:Ofe4-10K (1 
fcM®a£fc04*;fr£6K) ©Tmig©±#?WiSJ6£*i s U^fe (X6) Cfc 

(lfctt»iS£fc0 4flE) *>±#M8tf>&ft;fco C©J:-5KU ^iiHTm 
10 < fe±#-r5S»{*©Wl3&<tt < > £A:DNAJ; 0 t> 8NAIlSt^-5afPtt*<J5 

•C©Wffltt*WUr^SCi*«WcUTl^tS*S 0 
CUBA 2] * ? UT-HOMWftfe©** 
15 1 5 £1813 7 0 CK&o*::*y K©/<y7r-»*(10/««.400/tl) 
y xxf 7 -t?0'<ir 7 7 -*« (0.003U/ml.400/£l)*ffi£Ufc o 

IC J; *«^3»iR(260nB)©Jtai*SHIMADZO UV-2100PC£ffl I ^TilWClt L 
A: 0 'y7 7 -©fflfi)tliTris-HCl(pH8. 6)0. HUNaCl 0. lM.MgCl 2 14iM'Cife 

20 DM5£fi9C+»CR»Ufc. 

**-rNfK*^»»! (t,/ 2 )ilfc, 
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5' -GTTTTTTTTTTTC-3' (X&M) 260 

5' -GTTTTTTTTT-XX-C-3' (X2 ) 850 

tfz, %MM®msifmt£*??- + - Oe&tt) RCFE^ (X2) 

2T?litt9 0»t-Sittofc. 
5 £©S8#©«flifc«i:*K ^#rtT?»*©2B7K»)»*S^ir< <, *>*«£© 

m&m&m<. bfr*>&f8.&®g,vic>z* u ?vtff- kjw»(*7 >^-tr>* 
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&m&^ : 

tbUB : 0^3^ B 

: 9-53409^ 
&£B :¥*£9fp3J!7B 
«*!©.»:. 10 

ewm : i 

E?iJ©g£ : 1 2 
$©& : 1 
E*J : 

5' -GCGTTTTTTGCT-3' 

mm^ : 2 

E?'J©S£ : 1 2 
«©» : 1 #8! 
E?"J : 

5' -GCGXTTTTTGCT-3* 

mm^ : 3 

E?IJ©g£ : 12 
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mom : i*« 

@B?|J : 

5' — GCGTTXTTTGCT — 3' 

E5>JS-t : 4 
S2?i|©g£ : 1 2 

«©tt:l*« 
h*n5>-:iMM* 

5* — GCGTTTXT T G C T — 3 ' 



627IJ#^ : 5 
E?i)©ft$ : 1 2 

mom : i 

5' — GCGTTTTTXGCT — 3' 

mvm^ : 6 

WMO&Z : 1 2 

mom : i *m 

E9Q : 
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5' -GCGXXTTTTGCT-3' 

mm^ : 7 
mmn&z : 1 2 

«®«: 1*« 
ffi^ij : 

5' — GCGTTXXTTG CT — 3' 

ffi^JS-^- : 8 
E*J©£3 : 1 2 

«©» : 1*11 

mm : 

5' — GCGTTTT XX G C T — 3 ' 

IB^JS^ : 9 
@e^iJOfi$ : 1 2 

5' -GCGXXXXXXGCT-3' 

mnm^ 1 o 

@B?iJ©g£ : 1 3 
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5' -GTTTTTTTTTTTC-3' 
E&m^ : 1 1 

mm<D&z : 1 3 

^©iJ[ : 1 

e*j : 

5' — gttttttttxxtc — 3' 
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1. 



-ass; ( i ) 



X— o. 




Y 



(I) 



3. X*< 4.4'-^y h*>/ (DMT r ) T*» YA<2-'>7;xh + -> 

4. -ua(Ia) 




a 



(la) 
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5. (ID 




(«) 



fclin 2 *< 2 £l±©Ji^JC (i B 1 1 B lilHj-Ttt < X *> «fc < „ R & fsJ-T/i < T *> 
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